


The CA3018 and CA3018A consist of four general pur- 
pose silicon n-p-n transistors on a common monolithic 
substrate. 


Two of the four transistors are connected in the 
Darlington configuration. The substrate is connected 
to a separate terminal for maximum flexibility. 


The transistors of the CA3018 and the CA3018A are 
well suited to a wide variety of applications in low- 
power systems in the DC through VHF range. They 
may be used as discrete transistors in conventional 
circuits but in addition they provide the advantages 
of close electrical and thermal matching inherent in 
integrated circuit construction. 


The CA3018A is similar to the CA3018 but features 
tighter control of current gain, leakage, and offset 
parameters making it suitable for more critical appli- 
cations requiring premium performance. 


APPLICATIONS 


e@ General use in signal processing systems in DC 
through VHF range 


@ Custom designed differential amplifiers 


@ Temperature compensated amplifiers 


@ See RCA Application Note, ICAN-5296 ‘‘Application 
of the RCA CA3018 Integrated-Circuit Transistor 
Array’’ for suggested Applications. 


DIMENSIONAL OUTLINE 


Dimensions In Inches and millimeters 
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Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Electronic 
Components 


General-Purpose Transistor Arrays 





CA3018 
CA3018A 


Monolithic Silicon 
TWO ISOLATED TRANSISTORS 
AND A DARLINGTON-CONNECTED 
TRANSISTOR PAIR 


For Low-Power Applications 
at Frequencies from DC 
Through the the VHF Range 





12-Lead 
TO-5 Style 


FEATURES 
@ Matched monolithic general purpose transistors 


e Hee matched + 10% 
e VBE matched +2 mV CA3018A (+ 5mV CA3018) 
@ Operation from DC to 120 MHz 


e@ Wide operating current range 


@ CA3018A performance characteristics controlled 
from 10n A to 10mA | 


e@ Low noise figure - - 3.2 dB typical at IKHz 


e Full military temperature range capability 


(-55 to + 125°C) 
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Fig. 1 - Schematic Diagram for CA3018 and CA3018A 


Information furnished by RCA is believed to be accurate and re- 
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 


implication or otherwise under any patent or patent rights of RCA. 


Supersedes File No.235 dated 11-66 
Printed in U.S.A. | 6-68 





























File No. 338 CA3018, CA3018A 
Maximum Ratings, Absolute-Maximum Values, at TA= =25°C The following ratings apply for each transistor in the device: 
CA3018 CA3018A 
CA3018 CA3018A Collector-to-Emitter Voltage, Varo - 15 15 V a 
Collector-to-Base Voltage, Vopo -- 20 30 V ( 
Power Dissipation, P: Collector-to-Substrate Voltage, Vaio" 20 40 V 
Any one transistor ....+.a«-. 300 300 mW Emitter-to-Base Voltage, VEBO an 5 5 V 
Total package .. is s2 24 es ws 450 450 mW Collector Current, Ta ane eee ee 50 50 mA 
O oS Oo 
Demre at s s0Wy) © for T yi iY *The collector of each transistor of the CA3018 and CA3018A 
Temperature Range: is isolated from the substrate by an integral diode. The 
| : g Oo substrate (terminal 10) must be connected to the most neg- 
CS Re he ak Bs eat ae Pike germ 9 pall: ative point in the external circuit to maintain isolation be- 
Oe nda 8 Gr al de Se Oe a ee ee -65 to + 200 -65 to + 200°C tween transistors and to provide for normal transistor action. 
Characteristics apply for each transistor in the CA3018 and CA3018A as specified. 
CHARAC- 
ELECTRICAL CA3018 CA3018A TERISTICS 
LIMITS 
CHARACTERISTICS | symsots| sPeciat TEST CONDITIONS pale Units | CURVES 
at Ta = 25°C 
STATIC CHARACTERISTICS 
Collector-Cutoff Current ety | Megclly rs 0.002 | 100} - | 0.002 
ceca One [ago [ogg [=| weone] s[ - | weonw [os [om [3 
Collector-Cutoff Current 
| Vac=l0V,Ip=0 
Collector-to-Emitter 
In=1MA, | p= 15 4 
Collector-to-Base 
In=10UA,| c= 0 
Emitter-to-B ase f 
I-=10uA,Ip=0 9 ] 
Breakdown Voltage felons PE TT 
Collector-to-Substrate 
In=1QUA, 10, =0 V 
Collector-to-Emitter 
V Ip=1mMA,|p=10mA 0.23 0.5 V 
; ie = 100 50 100 
Static Forward Current h 30 100 60 100 
Transfer Ratio FE = 54 ie 54 
Magnitude of Static-Beta Ratio Yes velens Tail 
(Isolated Transistors Q, and Qo) Jo CE werer'c2 
Static Forward Current Transfer son) S400 0000 400 
Ratio Darlington Pair h 
! FED 9 
(Q4 & Q4) 1000 2800 
; V Vac=3V Ip=1mA 0.715 0.600 0.715 0.800 
Base-to-Emitter Voltage BE CES I-=10mA 0.800 2 0.800 0.900 
VBE 
Input Offset Voltage VBE, Vog=3V,Ie=1mA 0.48 5 0.48 2 mV 
Temperature Coefficient: AV 
Base-to-Emitter Voltage | BE Vog=3V,le=1mA sh -1.9 mV / 0 ] 
AT C 
Q1,99 
Base (Q3)-to-Emitter (Qy) = 110 a “i 
Voltage-Darlington Pair l. , . : 
Temperature Coefficient: 
Base-to-Emitter Voltage mV A 10 
Darlington Pair-Q3,Q4 C \ 
Var. -V Ven=t6V,Ver--6V 
Temperature Coefficient: Be, Vee,| Ic cle See 10 10 My, 
Magnitude of Input-Offset Voltage} AT 2 C 


a 
NO 





CA3018, CA3018A 


ELECTRICAL CHARACTERISTICS, (CONT'D) 


DYNAMIC CHARACTERISTICS 


f=1 KHz, Ver=3V,Ic=100uA 
Low Frequency Noise Figure Source see J24 














Low-Frequency ,Small-Signa| 
Equivalent-Circuit 
Characteristics: 


Forward Current-Transfer Ratio 
Short-Circuit Input Impedance 
Open-Circuit Output Impedance 





Open-Circuit Reverse 
Voltage-Transfer Ratio 





Admittance Characteristics: 
Forward Transfer Admittance 31-j1.5 
Input Admittance 


Output Admittance 
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Collector-to-Substrate Capacitance Vo [=3V1@=0 


STATIC CHARACTERISTICS 
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COLLECTOR CUTOFF CURRENT (Icgo)—nA 
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Fig.2 - Typical Collector-To-Base Cutoff Current vs 
Ambient Temperature for Each Transistor. 
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Fig.3 - Typical Collector-To-Emmiter Cutoff Current vs 
Ambient Temperature for Each Transistor, 
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RATIO (hee) 
BETA RATIO 


COLLECTOR-TO-EMITTER VOLTS (Vcg)=3 
AMBIENT TEMPERATURE (Ta )=25°C 


STATIC FORWARD CURRENT -TRANSFER 
RATIO FOR DARLINGTON PAIR (heEp) 
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EMITTER MILLIAMPERES (Ig) EMITTER MILLIAMPERES (Ie) 
92CS—15182 9208-15185 
Fig.4 - Typical Static Forward Current-Transfer Fig.5 - Typical Static Forward Current - Transfer Ratio 
Ratio and Beta Ratio for Transistors Q, for Darlington-connected Transisters Q3 
and Qo vs Emitter Current. and Q, vs Emitter Current. 
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INPUT OFFSET VOLTAGE Q) AND Q2 (Vz~o) —mv 
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a) 50. 75 
EMITTER MILLIAMPERES(Te) AMBIENT TEMPERATURE (Ta) —°C 
92CS-15184 92CS-—I5186 
Fig.6 - Typical Static Base-to-Emitter Voltage Fig.7 - Typical Base-To-Emitter Voltage Characteristic 
Characteristic and Input Offset Voltage for for Each Transistor vs Ambient Temperature 


Q) and Q5 vs Emitter Current. 
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BASE-TO-EMITTER VOLTS 
FOR DARLINGTON PAIR (Vpep) 
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92CS-15188 Fig.9 - Typical Static Input Voltage Characteristic for 
Fig.8 - Typical Offset Voltage Characteristic vs Darlington Pair (Q3 and Q4) vs 
Ambient Temperature Emitter Current 
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BASE-TO-EMITTER VOLTS DARLINGTON PAIR (VBEp) 





NOISE FIGURE 


NOISE FIGURE — dB 
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TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


COLLECTOR-TO-EMITTER VOLTS (VcgF)=3 
SOURCE RESISTANCE OHMS (Rs)=500 
AMBIENT TEMPERATURE (Ta)=25°C 


COLLECTOR-TO-EMITTER VOLTS (VcF)=3 
SOURCE RESISTANCE OHMS (Rs)=l000 
AMBIENT TEMPERATURE (Tag)=25°C 


NOISE FIGURE — dB 


COLLECTOR MILLIAMPERES (Ic) 
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Fig.11(b) - Noise Figure vs Collector Current, Rg = 1 KQ. 


Fig.11(a) - Noise Figure vs Collector Current, 
Rs = 500 02. 
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NORMALIZED h PARAMETERS 


I 
COLLECTOR MILLIAMPERES (Ic) 


COLLECTOR MILLIAMPERES (Ic) 


hre =1.88x1074 (ot mA 





ees CA3078, CA3Z018A 


ca 
Pe aha ie eal Onin eo IL ee ee) 
OSI eo ictiois icin ietrpeter cn Wal aisha ake eo ere 
SCM ish Date aielabc lg iot bela ol tet le et psk 
Dalene sea eee kA Ib a cae fb Pea lat eae 
SOE Sih the Pia yniob el ileal 
pC ee chine DR tio i oc iio bri tom bel i 
eae ae hd ch a i ern ett peepee pie TI 
PVA MeN CIM LD MI Dal Uhr Folcadt [mbes al an eda ote oleh Aah 
0 a SY a 
Foe ciate Psleietetey eae) | i (Ssh tal) pol aeslonlen atic cp slelaehsli 
ls a etal feafnat Lal Nt IG) ete a fal od fio de] apale | 
MOT rsa crank La tT at Leal 1 edd Pt ie choad fe 
ol shall esl ia also tealiabet ICD At tet Sch Al tad et cif Sle | 
emus tabs | ier tt Et isl) Ci (eer it erage i 
CCCCNSSSSS CC PES CEG etic bmp ies hoi paar : : ; i 
CCCCPSSSSOSEC PBC ee eine io pice) Fig.10- Typical Static Input Voltage Characteristic for 
OEE EES SS CEE . ! 
Poteet att tsa Ts fR iy, CES Tate Darl ington Pair ( Q3 and Q,) vs 
COS Lispaireh Dp OMY I oe oe : 
Cee niche eo Pscise ps 2g Seance ace Ambient Temperature 
(29 eos oe eo Sa Plcinleetel bal da . 
iain ECL ia iat tfc eth 
cheba ela eel byte oh ps th 
alias bach Lea hesl alee lacledla dol di olesheclalel” |. ct Sect nt oT Atle | 
Pere er) ey drier 1 ie | lot scent tee alo tote 





92CS-I5195 


92CS-15190 


5s 5 = Fig.12 - Forward Current-Transfer Ratio (hee), Short- 


0.01 . - 0.1 
COLLECTOR MILLIAMPERES (Ic) 


Circuit Input Impedance (h;.), Open-Circuit 


92CS— 15189 Output Impedance (h: J, and Open-Circuit 


Fig.11(c) - Noise Figure vs Collector Current, Reverse Voltage-Transfer Ratio (h 
Ro = 10 KQQ. vs Collector Current 
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CA3018, CA3018A 


TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 






COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (Ta)= 25°C 
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Fig.13 - Forward Transfer Admittance (Y 4.) 







COMMON-EMITTER CIRCUIT,BASE INPUT 
AMBIENT TEMPERATURE (Ta)= Zo°C 

COLLECTOR-TO-EMITTER VOLTS (Vcg)=3 
COLLECTOR MILLIAMPERES (Ic)=| 
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Fig.15 - Output Admittance (Y ,,) 
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Fig.14 - Input Admittance (Nigel 


COMMON-EMITTER CIRCUIT,BASE INPUT. 
AMBIENT TEMPERATURE (Taq)= 25°C 
COLLECTOR-TO—EMITTER ee (VCE)=3 


COLLECTOR MILLIAMPERES (I 


HOS 


= 
uy 
oO 
z= 
as 
Q | 
= 
oO 
5 = 
2Q 
O~ 
ad 
lus 
Uf 
QE 
=a 
iy 
CoO 
rH 
= 
uw 
gy? 
ui 
nts 
ty 
va 





COLLECTOR-TO-EMITTER VOLTS (VcE)=3 Freee EE 
AMBIENT TEMPERATURE (Ta)=25°C 
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Fig.16 - Reverse Transfer Admittance (Yous) 
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COLLECTOR MILLIAMPERES (Ic) 
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Fig.17 - Typical Gain-Bandwidth Product (f7) vs 


Collector Current 
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